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GEORGE C .  MARSHALL SPACE FLIGHT CENTER 
TECHNICAL MEMORANDUM X-53191 
1964 PUBLICATIONS 
M a t e r i a l s  D iv i s ion  
SUMMARY 
This  r e p o r t  l i s t s  and a b s t r a c t s  a NASA Technica l  Note, NASA Technica l  
Memorandums, and MSFC I n t e r n a l  Notes w r i t t e n  by personnel  of t h e  M a t e r i a l s  
D i v i s i o n ,  P ropu l s ion  and Vehic le  Engineer ing Labora tory ,  George C. Marsha l l  
1964. 
Space F l i g h t  Cen te r ,  Na t iona l  Aeronaut ics  and Space 
INTRODUCTION 
The mis s ion  of t h e  M a t e r i a l s  D i v i s i o n  i s  t o  conduct  r e s e a r c h  and 
development i n  m a t e r i a l s  s c i e n c e  and eng inee r ing  a s  r e l a t e d  t o  t h e  
programs of t h e  George C.  Marshal l  Space F l i g h t  Center .  This  r e p o r t  
l i s t s  and a b s t r a c t s  t h e  t e c h n i c a l  r e p o r t s  w r i t t e n  by personnel  of t h e  
Materials D i v i s i o n  d u r i n g  1964. 
Requests  f o r  c o p i e s  of t hese  r e p o r t s  should be addressed  t o :  
Na t iona l  Aeronaut ics  and Space A d m i n i s t r a t i o n  
George C.  Marshal l  Space F l i g h t  Center  
H u n t s v i l l e ,  Alabama 35812 
A t t e n t i o n :  MS-IPL 
NASA TECHNICAL NOTE 
September 1964 INVESTIGATION OF S-IV ALL 
SYSTEMS VEHICLE EXPLOSION 
NASA TN D-563 
by J. B. Gayle 
U n c l a s s i f i e d ,  48 pages ,  5 t a b l e s ,  16 f i g u r e s  
I n v e s t i g a t i o n  of t h e  S-IV A l l  Systems Veh ic l e  exp los ion  i n d i c a t e d  
t h e  fo l lowing:  h igh  e x p l o s i v e  e q u i v a l e n t ,  1 p e r c e n t ;  f i r e b a l l  d i ame te r ,  
380 f e e t ;  f i r e b a l l  d u r a t i o n ,  11 seconds ;  maximum fragment  r a d i u s ,  1500 
f e e t .  The r e l a t i v e l y  low y i e l d  was due t o  s u b s t a n t i a l l y  i n s t a n t a n e o u s  
i g n i t i o n  o f  the  s p i l l e d  p r o p e l l a n t s  which probably  r e s u l t e d  from t h e  
extreme f l ammabi l i t y  o f  hydrogen. I f  t h i s  t r e n d  p e r s i s t s  i n  t h e  s c a l e  
model t e s t  programs now i n  p r o g r e s s ,  some r e d u c t i o n  i n  t h e  60 p e r c e n t  
h i g h  exp los ive  e q u i v a l e n t  c u r r e n t l y  used f o r  s i t i n g  of  LOX/LH2 v e h i c l e s  
may b e  p o s s i b l e .  
NASA TECHNICAL MEMORANDUMS 
February  3, 1964 1963 PUBLICATIONS NASA TM X-53006 
by M a t e r i a l s  D i v i s i o n  
U n c l a s s i f i e d ,  20 pages 
"1963 P u b l i c a t i o n s "  i s  a compi l a t ion  of o f f i c i a l  a b s t r a c t s  of 
Marsha l l  Technica l  Papers  and I n t e r n a l  Notes ,  w r i t t e n  by pe r sonne l  of 
t h e  M a t e r i a l s  D iv i s ion ,  r e l e a s e d  du r ing  1963. 
February  3 ,  1964 DESTRUCT TESTS ON SCALE MODEL NASA TM X-53007 
SATURN I BOOSTER 
by J .  B .  Gayle and C .  H. Blakewood 
U n c l a s s i f i e d ,  41 pages,  5 t a b l e s ,  2 1  f i g u r e s  
Mul t ip l e  t ank  c l u s t e r s  r e p r e s e n t i n g  S a t u r n  I b o o s t e r s  and c o n t a i n i n g  
3,500 pounds o f  LOX/RP-1 were d e s t r u c t e d  by u s i n g  i n t e r n a l  and e x t e r n a l  
d e s t r u c t  systems.  The e x p l o s i v e  y i e l d s  f o r  bo th  systems were l o w  and ,  
t h e r e f o r e ,  tended t o  r e f u t e  t h e  s u g g e s t i o n  t h a t  t h e  c l u s t e r  c o n f i g u r a t i o n  
o f  t h i s  v e h i c l e  n e c e s s a r i l y  would r e s u l t  i n  i n c r e a s e d  y i e l d s  by comparison 
2 
* 
w i t h  v e h i c l e s  having  d u a l  tanks  i n  tandem c o n f i g u r a t i o n .  Comparisons of 
r e s u l t s  f o r  the  two d e s t r u c t  systems i n d i c a t e d  somewhat lower y i e l d s  and 
less  f ragmenta t ion  f o r  t h e  e x t e r n a l  d e s t r u c t  system. 
February  26, 1964 DESIGN AND DEVELOPMENT OF A NASA TM X-53014 
DIFFERENTIAL TKERMAL ANALYSIS 
APPARATUS 
by C .  F. Smith 
U n c l a s s i f i e d ,  20 pages ,  1 t a b l e ,  11 f i g u r e s  
An a p p a r a t u s  f o r  making d i f f e r e n t i a l  thermal  a n a l y s i s  d e t e r m i n a t i o n s  
on a v a r i e t y  of  m a t e r i a l s  i s  descr ibed .  
d e s i g n  a r e  d i s c u s s e d  i n  d e t a i l .  
o f  s e v e r a l  s e l e c t e d  samples a r e  presented  i n  g r a p h i c a l  form. 
The d e s i g n  c r i t e r i a  and t h e  f i n a l  
The r e s u l t s  of t h e  c a l i b r a t i o n  r u n s  and 
February  26, 1964 CALCULATION O F  CONTACT STRESSES NASA TM X-53015 
ON MINIATURE SLIP RINGS FOR 
INERTIAL PLATFORMS 
by K. E. Demorest, F. G. A l b r i g h t ,  and J .  C.  Horton 
U n c l a s s i f i e d ,  14 pages ,  1 t a b l e ,  4 f i g u r e s  
A method of c a l c u l a t i n g  t h e  u n i t  l o a d i n g  on t h e  c o n t a c t  s u r f a c e s  of 
m i n i a t u r e  s l i p  r i n g s  i s  p r e s e n t e d .  
are g iven ,  and t h e  assumptions on which t h e  c a l c u l a t i o n s  a r e  based are 
d i s c u s s e d  i n  d e t a i l .  C a l c u l a t e d  H e r t z i a n  l o a d s  f o r  d i f f e r e n t  groove con- 
f i g u r a t i o n s ,  f o r  s l i p  r i n g  and brush d i a m e t e r s ,  and f o r  brush  p r e l o a d s  
are p r e s e n t e d  i n  g r a p h i c a l  form. These c a l c u l a t i o n s  show t h e  c o n t a c t  
s tress t o  be g r e a t e r  t h a n  t h e  s t r e n g t h  of  t h e  m a t e r i a l s  c u r r e n t l y  used.  
A c o r r e c t i v e  program aimed a t  f i n d i n g  improved m a t e r i a l  i s  i n  p r o g r e s s .  
The mathematical  f o r m u l a t i o n s  r e q u i r e d  
A p r i l  6 ,  1964 SILANE POLYMERS OF DIOLS NASA TM X-53028 
by James E. Curry and James D.  Byrd 
U n c l a s s i f i e d ,  27 pages,  4 t a b l e s ,  7 f i g u r e s  
The purpose of t h i s  s t u d y  was t o  s y n t h e s i z e  and develop  a new c l a s s  
of  polymers which have improved p h y s i c a l  and chemical  p r o p e r t i e s .  




were prepared  by combining t h e  t h e r m a l l y  s t a b l e  a romat ic  r i n g s  w i t h  t h e  
s i l i c o n  polymer c h a i n .  These polymers have t h e  g e n e r a l  s t r u c t u r e ,  
EVALUATION OF ROYCO MODEL 3300 
AUTOMATIC PARTICLE COUNTER FOR 
PNEUMATIC SYSTEMS 
NASA TM X-53047 
by J .  0. Romine and J .  B. Gayle 
1 
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-n R 
where R r e p r e s e n t s  an  a l k y l  o r  a r y l  group and R '  i s  an  a l k y l ,  a r y l  sub- 
s t i t u t e d  a l k y l ,  b iphenyl  o r  d iphenyl  e t h e r  l i n k a g e .  
The polymer showing t h e  b e s t  p r o p e r t i e s  i s  polydiphenylsiloxybiphenyl 
which i s  s t a b l e  t o  600°C (1112'F) f o r  s h o r t  p e r i o d s  of t i m e .  It i s  a l s o  
r e a s o n a b l y  s t a b l e  when exposed t o  u l t r a v i o l e t  r a d i a t i o n ,  h a s  good f i b e r  
and f i l m  forming p r o p e r t i e s ,  and i s  a good a d h e s i v e  a t  ambient tempera- 
t u r e s .  
May 12,  1964 
U n c l a s s i f i e d ,  16 pages,  1 t a b l e ,  6 f i g u r e s  
An experimental  e v a l u a t i o n  of  t h e  Royco Model 3300 gaseous system 
automat ic  p a r t i c l e  c o u n t e r  h a s  been made. 
t h e  automatic  c o u n t s  g r e a t l y  exceeded t h e  cor responding  microscopic  v a l -  
u e s  f o r  p a r t i c l e s  l e s s  t h a n  approximately l o p .  
than  approximately ZOp, t h e  r e s u l t s  scattered e x c e s s i v e l y .  Although t h e  
r e a s o n s  f o r  t h e s e  d i f f i c u l t i e s  were n o t  e s t a b l i s h e d  d e f i n i t e l y ,  i t  
appears  t h a t  t h e  c o u n t e r  r e c o r d s  s p u r i o u s  p u l s e s  i n  t h e  smaller s i z e  
r a n g e s  and t h a t  t h e  r e l a t i v e l y  s m a l l  sample volume monitored r e s u l t s  i n  
e x c e s s i v e  s c a t t e r  f o r  t h e  l a r g e r  s i z e  r a n g e s .  
that ,  i n  i t s  c u r r e n t  s t a t e  of development,  t h i s  c o u n t e r  i s  n o t  adequate  
f o r  most a p p l i c a t i o n s  i n  moni tor ing  p a r t i c u l a t e  contaminat ion  i n  gaseous 
s y s  tems . 
The r e s u l t s  i n d i c a t e d  t h a t  
For  p a r t i c l e s  g r e a t e r  
T h e r e f o r e ,  i t  i s  concluded 
NASA TM X-53052 May 26,  1964 COMPATIBILITY OF MATERIALS 
WITH LIQUID OXYGEN 
by C .  F. Key 
U n c l a s s i f i e d ,  34 pages,  7 t a b l e s  
4 
T e s t s  were made t o  de te rmine  t h e  c o m p a t i b i l i t y  of  a wide v a r i e t y  of 
materials w i t h  l i q u i d  oxygen (LOX). The t e s t  method i s  based upon t h e  
tendency o f  m a t e r i a l s  t o  r e a c t  w i t h  LOX on impact ;  t h e  t e s t  ins t rument  
i s  commonly known as t h e  "ABMA Tes te r . "  
T h i s  r e p o r t  serves as an  addendum t o  a previous  r e p o r t ,  MTP-P&VE-M- 
63-14 (same as NASA TM X-985, da ted  August 1964),  "Compat ib i l i ty  of Mate- 
r i a l s  w i t h  L i q u i d  Oxygen,' ' and g i v e s  r e s u l t s  o b t a i n e d  d u r i n g  t h e  p a s t  
y e a r .  Materials t e s t e d  i n c l u d e  l u b r i c a n t s ,  s e a l a n t s ,  i n s u l a t i o n s ,  elasto- 
m e r s  , g a s k e t s ,  a l l o y s  , and o t h e r s .  
J u n e  19, 1964 PERMEATION OF ADHESIVELY BONDED NASA TM X-53066 
JOINTS BY GASEOUS AND LIQUID HYDROGEN 
by C .  T. Egger,  D. A .  Nauman, T .  J .  Carter,  and J. B.  Gayle 
U n c l a s s i f i e d ,  33 pages,  4 t a b l e s ,  15 f i g u r e s  
The p e r m e a b i l i t i e s  o f  s e l e c t e d  a d h e s i v e s  t o  gaseous and l i q u i d  
hydrogen were determined exper imenta l ly .  Frequent  r u p t u r e  on exposure 
t o  l i q u i d  hydrogen s u g g e s t s  t h a t  f o r  t h e  n o n f i l l e t i n g  adhes ives  bond 
i n t e g r i t y  r a t h e r  t h a n  p e r m e a b i l i t y  c o n s i d e r a t i o n s  w i l l  l i m i t  t h e  u t i l i t y  
of a d h e s i v e  bonds f o r  l i q u i d  hydrogen a p p l i c a t i o n s .  P e r m e a b i l i t i e s  f o r  
t h e  f i l l e t i n g  a d h e s i v e s  are s e v e r a l  o r d e r s  of magnitude h i g h e r  and tend  
t o  p r e c l u d e  t h e i r  u s e  f o r  such a p p l i c a t i o n s .  
J u n e  23, 1964 THE EFFECT OF HYDROCARBON NASA TM X-53070 
CONTAMINATION ON THE GAS BEARINGS 
USED I N  THE SATURN ST-124 
GUIDANCE SYSTEM 
by A .  C .  Krupnick 
U n c l a s s i f i e d ,  31 pages ,  6 t a b l e s ,  1 2  f i g u r e s  
The guidance  sys tem (ST-124 platform) i n  t h e  S a t u r n  V v e h i c l e  con- 
The 
t a i n s  a c r i t i c a l  b e a r i n g  (AB-5) which i s  " l u b r i c a t e d "  by o r  suspended i n  
gaseous  n i t r o g e n  t o  provide  an e s s e n t i a l l y  f r i c t i o n l e s s  c o n d i t i o n .  
ex t remely  c l o s e  mechanical  t o l e r a n c e s  between t h e  s u r f a c e s  make t h e  
b e a r i n g  h i g h l y  s e n s i t i v e  t o  t r a c e  q u a n t i t i e s  of o i l  i n  t h e  g a s .  Exper i -  
mental  tests showed t h a t  performance i s  n o t  a p p r e c i a b l y  a f f e c t e d  by v e r y  
c l e a n  gaseous N2 (less than 0 .1  ppm hydrocarbon c o n t e n t ) .  However, a t  
0 . 5  ppm hydrocarbon c o n t e n t ,  performance decays t o  t h e  mal func t ion  c r i -  
t e r i a  level  i n  approximate ly  280 h o u r s .  Examination of t h e  b e a r i n g s  
a f t e r  t e s t  showed t h a t  i n  a d d i t i o n  t o  c o l l e c t i o n  a t  t h e  i n l e t  f i l t e r ,  
oil a i s 0  was d e p o s i t e d  a i  tile pleniixi i n ? e t s  and i n  t he  flcllw r e s t r i c to r s .  
5 
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For a p p l i c a t i o n s  where t h e  combined checkout  on t h e  g a s  b e a r i n g s  and 
f l i g h t  o p e r a t i n g  t i m e s  do  n o t  exceed 200 h o u r s ,  t h e  c u r r e n t  0.3 ppm 
hydrocarbon l i m i t  p r o v i d e s  a n  a c c e p t a b l e  margin of s a f e t y .  However, f o r  
o p e r a t i o n a l  l ifetimes g r e a t e r  t h a n  200 hours ,  t h e  l i m i t  should be lowered 
t o  0.2 ppm o r  b e t t e r .  
J u l y  1 7 ,  1964 A SYSTEM FOR MEASURING THERMAL 
EXPANSION OF METAUIC AND NON- 
METALLIC MATERIALS AT CRYOGENIC 
TEMPERATURES 
NASA TM X-53090 
by W. N. C l o t f e l t e r  and L.  A. S o i l e a u  
U n c l a s s i f i e d ,  11 pages,  1 t a b l e ,  5 f i g u r e s  
T h i s  r e p o r t  d e s c r i b e s  t h e  development of a c ryogenic  system f o r  
measuring thermal expansion.  
w i t h  t h i s  a p p a r a t u s  h a s  been demonstrated.  
The r e p e a t a b i l i t y  of d e t e r m i n a t i o n s  made 
J u l y  1 7 ,  1964 APPARATUS FOR MEASURING NASA TM X-53091 
TEMPERATURE DROP ACROSS 
AN INTERFACE 
by C .  F. Smith 
U n c l a s s i f i e d ,  15 pages ,  6 t a b l e s ,  4 f i g u r e s  
The a p p a r a t u s  and t e c h n i q u e s  used t o  de te rmine  t h e  tempera ture  drop  
a c r o s s  a b o l t e d  i n t e r f a c e  a r e  d e s c r i b e d  i n  t h i s  r e p o r t .  The parameters  
s t u d i e d  during t h i s  experiment  were specimen h e a t  i n p u t ,  i n t e r f a c e  sur-  
f a c e  t r e a t m e n t ,  b o l t  t o r q u e ,  and vacuum. Determina t ions  were made on 
aluminum a l l o y s  2024-T4, 6061-T6, and Almag ”35” w i t h  v a r i o u s  f i n i s h  
t r e a t m e n t s .  
J u l y  23, 1964 INTERCELLULAR MOBILITY OF E’LUIDS NASA TM X-53094 
W I T H I N  HONEYCOMB-REINFORCED COMMON 
BULKHEADS (BULKHEAD PURGING) 
by C.  T .  Egger,  T. J. Carter,  and J. B. Gayle 
U n c l a s s i f i e d ,  27 pages ,  5 t a b l e s ,  11 f i g u r e s  
The flow of  g a s e s  through a n n u l a r  and r e c t a n g u l a r  f a c e - s e a l e d  
honeycomb specimens was s t u d i e d  a s  n [unc t ion  of p r e s s u r e  drop  t o  deve lop  
6 
c 
purging  and e v a c u a t i o n  procedures  f o r  t h e  S-IV v e h i c l e .  
of s t e a d y  s ta te  r e s u l t s  f o r  l a b o r a t o r y  specimens t o  uns teady  s t a t e  con- 
d i t i o n s  f o r  f u l l  scale v e h i c l e s  was accomplished by u s i n g  an  energyfmass 
t r a n s p o r t  analogy. 
E x t r a p o l a t i o n  
The r e s u l t s  i n d i c a t e d  t h a t  mass t r a n s p o r t  through t h e  honeycomb i s  
f a s t  enough t o  c a u s e  concern  b u t  t o o  slow t o  permi t  r a p i d  purg ing  o r  
evacuat ion .  
decreased  by u s e  of p e r f o r a t e d  honeycomb c o r e  material ,  t h i s  would 
o f f s e t  any advantages r e s u l t i n g  from c o n f i n i n g  o r  i s o l a t i n g  i n d i v i d u a l  
leaks. 
Although purg ing  and e v a c u a t i o n  t i m e s  could  b e  g r e a t l y  
F u r t h e r  s t u d y  of  t h e s e  f a c t o r s  i s  needed. 
August 13, 1964 CROSS CHECK STUDY OF THERMAL- NASA TM X-53106 
VACUUM WEIGHT LOSS DETERMINATIONS 
FOR SELECTED POLYMERS 
by C. T. Egger and J. B. Gayle 
U n c l a s s i f i e d ,  29 pages,  2 t a b l e s ,  13 f i g u r e s  
R e s u l t s  of a c r o s s  check s tudy  of t h e  vacuum c o m p a t i b i l i t y  of 
s e l e c t e d  polymers are p r e s e n t e d .  MSFC d a t a  f o r  p o l y s t y r e n e  and poly-  
methylmethacry la te  a re  compared wi th  r e s u l t s  o b t a i n e d  by t h e  N a t i o n a l  
Bureau of S tandards .  The major f i n d i n g  w a s  t h a t  t empera ture  measure- 
ment methods are s u b j e c t  t o  unexpected e r r o r s  and, t h u s ,  r e q u i r e  c a r e f u l  
e v a l u a t i o n .  
August 18, 1964 ELECTRICAL AND INFRARED PROPERTIES NASA TM X-53110 
OF GLASSES I N  THE SYSTEM Bi203-Te02 
by Donald R. U l r i c h  
U n c l a s s i f i e d ,  11 pages,  2 t a b l e s ,  1 f i g u r e  
The r e g i o n  of g l a s s  format ion  i n  t h e  b i n a r y  system Te02-Bi203 h a s  
been d e f i n e d .  The e l ec t r i ca l  p r o p e r t i e s  ( r e s i s t a n c e  and c a p a c i t a n c e )  of 
t h e s e  g l a s s e s ,  a t  room temperature  and a t  l i q u i d  n i t r o g e n  tempera tures ,  
and t h e  i n f r a r e d  t r a n s m i s s i o n  s p e c t r a  have been determined.  
August 19, 1964 THE KINETICS OF THE SINTERING OF NASA TM X-53111 
HOT PRESSED MOLYBDENUM DISULFIDE 
AND MOLYBDENUM DISULFIDE-SILVER 
COMPOSITIONS AND THE EFFECT ON THE 
ELECTRICAL CONDUCTION PROCESSES 
7 
by Donald R .  U l r i c h  and Harry M. King 
U n c l a s s i f i e d ,  1 6  pages,  7 f i g u r e s  
The h o t  p r e s s i n g  k i n e t i c s  of molybdenum d i s u l f i d e  and molybdenum 
d i s u l f i d e - s i l v e r  composi t ions ,  which are  o f  i n t e r e s t  as e l e c t r i c a l  con- 
d u c t o r s  i n  a vacuum, have been s t u d i e d .  
d e s c r i b e d  by the  f i r s t - o r d e r  r a t e  e q u a t i o n  of  Murray e t  a l .  a s  b e i n g  a 
molybdenum d i s u l f i d e  c o n t r o l l e d  p l a s t i c  flow mechanism. The d i f f u s i o n  
of s i l v e r  i s  a second p r o c e s s  o c c u r r i n g  over  t h e  tempera ture  range  of 
The r a t e  o f  s i n t e r i n g  i s  
h o t  p r e s s i n g .  The e l e c t r i c a l  conduct ion  mechanism as 
composi t ion and f a b r i c a t i o n  tempera ture  i s  d i s c u s s e d .  
August 20, 1964 METALLURGICAL EVALUATION OF A NEW 
ALUMINUM CASTING ALLOY DEVELOPED 
FOR SPACE VEHICLE USE AT 
CRYOGENIC TEMPERATURES 
by P. C .  Miller 
U n c l a s s i f i e d ,  34 pages ,  6 t a b l e s ,  1 9  f i g u r e s  
a f u n c t i o n  of both 
NASA TM X-53114 
The mechanical p r o p e r t i e s  of a new aluminum-copper sand c a s t i n g  
a l l o y  were determined a t  t empera tures  from 26.7'C (80'F) t o  -252OC 
(-423'F). 
compared t o  commercial h i g h  s t r e n g t h  aluminum c a s t i n g s ,  which 
i n c r e a s e d  wi th  a d e c r e a s e  i n  tempera ture  o v e r  t h e  spec t rum of  26.7OC 
t o  -252.7"C. The p e r c e n t  e l o n g a t i o n  a l s o  i n c r e a s e d  c o n t i n u a l l y  down 
t o  -252.7OC. I n  a d d i t i o n ,  h i g h  toughness (as measured by i m p a c t  
s t r e n g t h  a t  ambient and cryogenic  tempera tures)  c h a r a c t e r i z e d  t h e  
c a s t i n g s  examined. 
minum a l l o y  p l a t e  were a l s o  t e s t e d .  
f o r  cryogenic  a p p l i c a t i o n s .  
The a l l o y  had h i g h  u l t i m a t e  t e n s i l e  and y i e l d  s t r e n g t h s ,  as 
Weldments o f  t h e  a l l o y  t o  i t s e l f  and t o  2219 a l u -  
The alloy appears  q u i t e  promising 
NASA TM X-53129 September 11, 1964 DEVELOPPENT OF POLYPERIC 
MATERIALS FOR FOTTING AND 
ENCAPSULATION OF ELECTRONIC 
ASSEMBLIES 
by James E.  Curry and Wil l iam J .  P a t t e r s o n  
U n c l a s s i f i e d ,  30 pages ,  9 t a b l c s ,  2 Eigures  
A development program aimed a t  improved p o t t i n g  compounds f o r  
e n c a p s u l a t i n g  and c o a t i n g  e l e c t r o n i c  a s s e m b l i e s  h a s  been i n i t i a t e d .  
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The i n v e s t i g a t i o n  h a s  proceeded i n  t h r e e  phases:  t h e  f i r s t  phase 
i n v o l v e s  e v a l u a t i o n  of epoxy, s i l i c o n e ,  p o l y e s t e r ,  and polyure thane  
commercial polymers;  t h e  second phase i s  d i r e c t e d  toward chemical  and 
p h y s i c a l  m o d i f i c a t i o n  of promising commercial p r o d u c t s ;  t h e  t h i r d  phase 
c o n s i s t s  of  a s y n t h e s i s  program of epoxy-si loxane and u r e t h a n e - s i l o x a n e  
polymer systems of  h i g h  p o t t i n g  compound p o t e n t i a l .  
September 21, 1964 LOW TEMPERATURE ELASTIC BEHAVIOR NASA TM X-53137 
OF FOURTEEN COMPOUNDED ELASTOMERS 
by C. D. Hooper 
U n c l a s s i f i e d ,  44 pages,  3 t a b l e s ,  19 f i g u r e s  
Four teen  compounded e l a s t o m e r s ,  each one a t  t h r e e  h a r d n e s s  l e v e l s ,  
were s t u d i e d  i n  t h i s  i n v e s t i g a t i o n .  These s t u d i e s  i n c l u d e d  modulus of  
r i g i d i t y ,  b r i t t l e  tempera ture ,  Young's modulus a t  10,000 p s i ,  and 
r e l a t ive  s t i f f n e s s  of  each compound. G r a p h i c a l  d a t a  are p r e s e n t e d  which 
i l l u s t r a t e  t h e  f i n d i n g s  of  t h e s e  experiments .  
October  2,  1964 PRELIMINARY INVESTIGATION OF FIRE NASA TM X-53144 
AND EXPLOSION HAZARDS ASSOCIATED 
W I T H  S - I 1  INSULATION 
by C. F. Key and J. B.  Gayle 
U n c l a s s i f i e d ,  18 pages,  1 t a b l e ,  10 f i g u r e s  
The c o n d e n s a t i o n  of LOX/LN2 m i x t u r e s  w i t h i n  composi te  i n s u l a t i o n s ,  
such  as t h a t  b e i n g  c o n s i d e r e d  f o r  t h e  S - I 1  vehic le , ,  would be expected t o  
create a f i r e  and e x p l o s i o n  hazard i n  t h e  e v e n t  of  impact ,  shock, o r  
o t h e r  s t i m u l i .  
To o b t a i n  exper imenta l  in format ion  on t h i s  problem, an i n v e s t i g a t i o n  
was made i n  which s m a l l  t a n k s  provided w i t h  S - I 1  i n s u l a t i o n  p a n e l s  were 
f i l l e d  w i t h  LH2, h e l d  f o r  vary ing  l e n g t h s  of  t i m e ,  and impacted'. 
r e s u l t s  confirmed t h e  e x p e c t a t i o n  tha t  c a t a s t r o p h i c  f a i l u r e s  c o u l d  occur  
under  t h e s e  c o n d i t i o n s  b u t  suggested t h a t  t h e  p r o b a b i l i t y  o f  such f a i l u r e s  
i s  low and should  b e  weighed a g a i n s t  o t h e r  f a c t o r s  t o  de te rmine  i f  modi- 
f i c a t i o n  of  t h e  S - I 1  i n s u l a t i o n  concept  i s  n e c e s s a r y .  
The 
October  2,  1964 EVALUATION OF HIGH ACCURACY NASA TM X-53145 
PRODUCTS CORPORATION MODEL PC-202 
AUTOMATIC PARTICLE COUNTER 
9 
by J. 0. Romine and J .  B. Gayle 
U n c l a s s i f i e d ,  20 pages,  3 t a b l e s ,  5 f i g u r e s  
I n  a previous  i n v e s t i g a t i o n ,  i t  was shown t h a t  t h e  HIAC Model 101 
au tomat i c  p a r t i c l e  c o u n t e r  gave e x c e l l e n t  r e s u l t s  f o r  l a b o r a t o r y  samples.  
However, marked d i s c r e p a n c i e s  were noted  between i n - l i n e  au tomat ic  
c o u n t e r  r e s u l t s  and those  de te rmined  m i c r o s c o p i c a l l y  f o r  samples  wi th-  
drawn from t h e  system through a b l eed  v a l v e .  
To o b t a i n  f u r t h e r  i n fo rma t ion  on i n - l i n e  mon i to r ing  of p a r t i c u l a t e  
contaminant ,  an improved HIAC c o u n t e r  (Model 202) w a s  used t o  o b t a i n  i n -  
l i n e  d a t a  f o r  comparison wi th  mic roscop ic  r e s u l t s  f o r  samples  withdrawn 
from t h e  system through an improved sampling arrangement .  
i n d i c a t e d  that  wi th  s u i t a b l e  o p e r a t i n g  p rocedures  t h e  Model 202 coun te r  
g i v e s  r e s u l t s  g e n e r a l l y  e q u i v a l e n t  t o  those  de te rmined  m i c r o s c o p i c a l l y .  
The r e s u l t s  
October  5 ,  1964 AN ANALYSIS OF THE VARIATION 
I N  WEAR LIFE OF HOT PRESSED 
MOLYBDENUM DISULFIDE - S ILVER 
ELECTRICAL CONTACT BRUSHES 
I N  VACUUM 
NASA TM X-53146 
by Donald R.  Ulr ich 
U n c l a s s i f i e d ,  19 pages,  2 t a b l e s ,  3 f i g u r e s  
Compositions of h o t  p r e s s e d  molybdenum d i s u l f i d e  c o n t a i n i n g  
me ta l l i c  a d d i t i o n s  have shown promise as  materials f o r  e l e c t r i c a l  
c o n t a c t  brushes  i n  vacuum; however, the wear l i f e  f o r  a g iven  com- 
p o s i t i o n  h a s  v a r i e d  from specimen t o  specimen. 
of t h e s e  brushes  h a s  been ana lyzed  w i t h  t h e  major e f f o r t  b e i n g  concen- 
t r a t e d  on a 55.9% MoS2 - 44.1% Ag (wt) composi t ion .  The f a c t o r s  
a f f e c t i n g  wear d u r a t i o n  o f  bo th  t h e  brush  materials and t h e i r  d e p o s i t e d  
commutator f i l m s  have been s t u d i e d  and c o r r e l a t e d .  An optimum brush  
composi t ion t h a t  should  g i v e  t h e  b e s t  combinat ion of l u b r i c a t i o n  and 
e l ec t r i ca l  conduct ion  p r o p e r t i e s  i s  d e f i n e d .  
acco rd ing  t o  t h e i r  e l e c t r i c a l  conduct ion  behav io r .  
The n o n - r e p r o d u c i b i l i t y  
The b rushes  are c l a s s i f i e d  
October  1 2 ,  1964 PRELIMINARY STUDIES OF LIQUID NASA TM X-53005 
OXYGEN EXPULSION BLADDERS 
by V. L .  Chinberg and H. P e r k i n s  
U n c l a s s i f i e d ,  23 pages ,  5 t a b l e s ,  4 f i g u r e s  
10 
Expulsion b l a d d e r s  f o r  l i q u i d  oxygen (LOX) were f a b r i c a t e d  from 
s e v e r a l  d i f f e r e n t  materials and eva lua ted  by f u n c t i o n a l  t e s t i n g .  
r e s u l t s  i n d i c a t e d  t h a t  m a t e r i a l s  cons ide red  chemica l ly  compat ib le  w i t h  
l i q u i d  oxygen g e n e r a l l y  are unsu i t ed  f o r  f a b r i c a t i o n  of  expu l s ion  b l ad -  
d e r s  because  of t h e i r  mechanical p r o p e r t i e s  a t  low t empera tu res .  Com- 
p l e x  expu l s ion  b l a d d e r s  i nvo lv ing  r e i n f o r c e d  f i l m s  and predetermined 
f o l d  p a t t e r n s  performed s l i g h t l y  b e t t e r  than  s imple  un re in fo rced  f i l m s .  
However, e x t e n s i v e  improvement w i l l  b e  n e c e s s a r y  b e f o r e  t h i s  method of 
LOX t r a n s f e r  c a n  b e  u t i l i z e d  i n  z e r o - g r a v i t y  p ropu l s ion  systems. 
The 
October  16 ,  1964 BIBLIOGRAPHY ON FLUORINE AND NASA TM X-53149 
FXUORINE OXYGEN OXIDIZERS FOR 
SPACE APPLICATIONS 
by J. H. Cabaniss  
U n c l a s s i f i e d ,  75 pages 
Th i s  b i b l i o g r a p h y  r e f e r e n c e s  approximate ly  350 r e p o r t s  on f l u o r i n e  
and f luor ine-oxygen mixtures  (FLOX). I n  t h e  i n t r o d u c t i o n ,  c u r r e n t  
government c o n t r a c t s  p e r t a i n i n g  t o  FLOX and f l u o r i n e  a re  l i s t e d .  The 
b i b l i o g r a p h y  i n c l u d e s  s e p a r a t e  s e c t i o n s  d e a l i n g  wi th  material compati-  
b i l i t y ;  h a n d l i n g ,  s t o r a g e ,  d i s p o s a l ,  and s a f e t y  c o n s i d e r a t i o n s ;  p h y s i c a l  
and chemical  p r o p e r t i e s ;  p r o p e l l a n t  o x i d i z e r  s t u d i e s ;  v e h i c l e  component 
d e s i g n  s t u d i e s ;  and misce l laneous  r e p o r t s .  
October  22, 1964 EFFECTS OF NUCLEAR RADIATION NASA TM X-53152 
AND CRYOGENIC TEMPERATURES 
ON ENGINEERING MATERIALS 
by E. C. McKannan and R. L. Gause 
U n c l a s s i f i e d ,  51 pages ,  13 t a b l e s ,  14 f i g u r e s  
Th i s  r e p o r t  e v a l u a t e s  t h e  changes which occur  i n  t h e  p h y s i c a l  and 
mechanical  p r o p e r t i e s  of eng inee r ing  materials du r ing  separate and 
s imul taneous  exposure  t o  r a d i a t i o n  and cryogenic  tempera tures .  
Materials d i s c u s s e d  h e r e i n  are r e p r e s e n t a t i v e  of t h o s e  most l i k e l y  
t o  be used i n  nuclear-powered s p a c e c r a f t  and were chosen from t h e  cate- 
g o r i e s  of s t r u c t u r a l  adhes ives  and l a m i n a t e s ,  thermal  and e l e c t r i c a l  
i n s u l a t i o n s ,  and thermal  c o n t r o l  c o a t i n g s .  The r e sponses  of  t h e s e  mate- 
r i a l s  t o  t h e  s p e c i f i e d  environments are d i s c u s s e d  by chemical  c l a s s ,  
e. g . , po lyure thanes  and epoxies .  
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November 2 ,  1964 DESIGN AND DEVELOPMENT OF A NASA TM X-53155 
MLTLTIPLE PORT ULTRA-HIGH 
VACUUM SYSTEM 
I 
by J .  C. Horton 
U n c l a s s i f i e d ,  31 pages,  1 2  f i g u r e s  
A m u l t i p l e  p o r t  u l t r a - h i g h  vacuLlm system i s  d e s c r i b e d .  The p e r f o r -  
mance requi rements ,  t h e  r e s u l t i n g  d e s i g n  c r i t e r i a ,  and t h e  f i n a l  conf igura-  
t i o n  are d iscussed .  T h e o r e t i c a l  performance i s  c a l c u l a t e d  and compared 
w i t h  p r e l i m i n a r y  performance d a t a .  
i 
November 8, 1964 VACUUM SYSTEM SIMLJLATION AND NASA TM X-53175 
MULTIPORT SYSTEM FEASIBILITY STUDY 
by C .  T. Egger and J. B. Gayle 
U n c l a s s i f i e d  
The pumpdown, d e g a s s i n g ,  and u l t i m a t e  vacuum c h a r a c t e r i s t i c s  of 
s i n g l e  and m u l t i p o r t  vacuum systems under v a r i o u s  o p e r a t i n g  c o n d i t i o n s  
are  compared by means of  a mathematical  model and e l e c t r i c a l  ana log  
c ompu t er s imu 1 a t  ion .  
Using t h i s  t e c h n i q u e ,  i t  was shown t h a t  a l a r g e  m u l t i p o r t  vacuum 
system employing a l a r g e  d i f f u s i o n  pump i s  f e a s i b l e  and a f f o r d s  a 
number o f  advantages n o t  a t t a i n a b l e  i n  an a r r a y  of  i n d i v i d u a l  s i n g l e -  
chamber systems of nominal ly  s i m i l a r  c a p a b i l i t i e s .  
Experimental  d a t a  f o r  an e x i s t i n g  s ingle-chamber l a b o r a t o r y  system 
are  i n  c l o s e  agreement w i t h  performance c h a r a c t e r i s t i c s  p r e d i c t e d  by 
t h e  s i m u l a t i o n  method. 
December 11, 1964 LOW TEMPERATURE MECHANICAL NASA TM X-53178 
PROPERTIES OF 8A1-1M0-1V TITANIUM 
ALLOYS AND COMPOSITE WELDMENTS 
by C. R. Denaburg 
IJnc 1 as s i  f ied 
The mechanical p r o p e r t i e s  o f  annea led  SA1-1Mo-1V t i t a n i u m  a l l o y  
s l icc t ,  0.063 inch  t h i c k ,  were determined a t  t empera tures  from ambient 
t o  -253OC (-423OF). The a l l o y  had h i g h  s t r e n g t h  through t h e  e n t i r e  
t e s t  temperature  range .  The t e n s i l e  s t r e n g t h  a t  -253OC (-423OF) was 
approximately 7 5  p e r c e n t  g r e a t e r  than  t h e  ambient tempera ture  t e n s i l e  
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s t r e n g t h .  
ambient tempera ture  t o  approximately 8 pe rcen t  a t  -196OC (-320OF) and 
t o  less  than  3 p e r c e n t  a t  -253OC (-423OF). 
The e l o n g a t i o n  decreased  from approximate ly  16 p e r c e n t  a t  
Weldments of 8Al-1Mo-1~ t i t a n i u m  to 6A1-4V t i t a n i u m  were made by 
S i m i l a r  u t i l i z i n g  t h e  TIG p rocess  wi th  6A1-4V t i t a n i u m  a l l o y  f i l l e r .  
weldments were made wi th  t h e  e l e c t r o n  beam p rocess  wi thou t  f i l l e r  w i re .  
Based upon t y p i c a l  s t r e n g t h  va lues  of 6Al-kV t i t a n i u m  a l l o y ,  t h e  as- 
welded j o i n t  e f f i c i e n c i e s  of both types  of weldments exceeded 95 p e r c e n t  
ove r  t h e  e n t i r e  range  o f  t es t  tempera tures  from ambient t o  -253OC (-423OF). 
The TIG weldments r e s u l t e d  i n  s l i g h t l y  h i g h e r  s t r e n g t h s  over  t h e  t es t  
tempera ture  r ange  except  a t  room tempera ture ,  where s t r e n g t h s  were 
approximate ly  equa l .  
December 16 ,  1964 STATUS REPORT ON LIQUID OXYGEN NASA TM X-53183 
SEAL INVESTIGATION 
by J. E .  Curry  
U n c l a s s i f i e d ,  39 pages 
The purpose  of t h i s  i n t e g r a t e d  i n t e r n a l  and c o n t r a c t e d  program i s  t o  
deve lop  an improved gaske t  material f o r  l i q u i d  oxygen a p p l i c a t i o n s .  
S e v e r a l  p r o p r i e t a r y  f luo roca rbon  materials were i n v e s t i g a t e d  l o c a l l y ,  
b u t  no s i n g l e  parameter  o r  r e l a t i o n s h i p  could  b e  e s t a b l i s h e d  as a t r u e  
index  of c ryogen ic  seal  performance. P a r a l l e l  s t u d i e s  by a c o n t r a c t o r  
have  r e s u l t e d  i n  t h e  development of a lamina ted  g a s k e t  c o n s t r u c t i o n  
c o n s i s t i n g  of  a l t e r n a t i n g  l a y e r s  o f  g l a s s  f a b r i c  and f luo roca rbon  f i lm .  
The m a t e r i a l  i s  then  compressed and hea ted  t o  cause  p a r t i a l  w e t t i n g  of 
t h e  g l a s s  f a b r i c  by t h e  f luorocarbon r e s i n .  The unique  p r o p e r t i e s  of 
t h e s e  l amina te s  are d i scussed  i n  d e t a i l ,  and d a t a  a r e  p re sen ted  which 
i n d i c a t e  an a t t r a c t i v e  f u t u r e  f o r  t h e s e  m a t e r i a l s  as gene ra l  purpose 
c ryogen ic  seals .  
Th i s  program f a i l e d  completely t o  e s t a b l i s h  any margin of s u p e r i o r i t y  
on t h e  p a r t  of t h e  Al lpax  500 product  now used f o r  l i q u i d  oxygen g a s k e t i n g  
over  s e v e r a l  o t h e r  products  s t u d i e d .  
December 18, 1964 ANISOTROPIC DILATION DURING 
ANNEALING OF 18% NICKEL 
MARAGING STEEL 
NASA TM X-53184 
by H.  H. Kranz le in  
U n c l a s s i f i e d  
1 3  
The dimensional  changes which o c c u r r e d  d u r i n g  a n n e a l i n g  and ag ing  of 
S i g n i f i c a n t  a n i s o t r o p i c  dimensional  
18% n i c k e l  maraging s tee l  s h e e t  and p l a t e  were measured t o  de te rmine  t h e  
d imens iona l  s t a b i l i t y  of  t h i s  a l l o y .  
changes were measured d u r i n g  a n n e a l i n g ,  b u t  o n l y  s m a l l  i s o t r o p i c  shr inkage  
was observed d u r i n g  ag ing .  
t h e  a n i s o t r o p i c  dimensional  changes o c c u r r i n g  d u r i n g  a n n e a l i n g  were 
r e p e t i t i v e  and cumulat ive.  
M u l t i p l e  a n n e a l i n g  t r e a t m e n t s  r e v e a l e d  t h a t  
The s t r e s s  c o r r o s i o n  c h a r a c t e r i s t i c s  of  2219 aluminum, a h i g h  
s t r e n g t h  weldable  a l l o y ,  a r e  p r e s e n t e d .  A v a r i e t y  o f  tempers ,  i n c l u d i n g  
T37, T81, T87, T352, and T852, i n  both p l a t e  and f o r g i n g  s t o c k  were 
t e s t e d  by u s i n g  t h e  a l t e r n a t e  immersion t e s t  w i t h  a 3-112 p e r c e n t  s a l t  
s o l u t i o n  a s  t h e  t es t  medium. S t u d i e s  of b u t t  welded j o i n t s  of  p l a t e  t o  I 
Recognit ion of  t h e  a n i s o t r o p i c  dimensional  changes d u r i n g  a n n e a l i n g  
i s  necessary  s i n c e  t h e y  a r e  of  s u f f i c i e n t  magnitude t o  p r e c l u d e  any re- 
a n n e a l i n g  of p r e c i s i o n  o r  d imens iona l ly  c r i t i c a l  components t h a t  a r e  
f a b r i c a t e d  from 18% n i c k e l  maraging s t e e l .  
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February 25, 1964 MECHANICAL PROPERTIES OF HIGH 
STRENGTH A-286 BOLTS AT 
CRYOGENIC TEMPERATURES 
IN-P&VE-M-64-1 
by J .  W .  Montan0 
U n c l a s s i f i e d ,  1 7  pages,  4 t a b l e s ,  6 f i g u r e s  
The mechanical p r o p e r t i e s  of A-286 s t e e l  a l l o y  b o l t s  were determined 
The b o l t s  were s u p p l i e d  a t  tempera tures  from ambient t o  -423°F (-263OC). 
by two manufac turers .  
mate ly  65% and t h e  o t h e r  group approximately 50%. 
which were co ld  worked 65% had h i g h  u l t i m a t e  s t r e n g t h s ,  t h e y  f r a c t u r e d  i n  
t e n s i l e  t es t s  b e f o r e  a 0 .2% y i e l d  s t r e n g t h  v a l u e  was reached .  
which were co ld  worked 50% showed s u p e r i o r  y i e l d  p r o p e r t i e s ,  notched 
t e n s i l e  s t r e n g t h ,  and notched/reduced shank r a t i o s .  
One group of b o l t s  had been c o l d  worked approxi -  
Although t h e  b o l t s  
The b o l t s  
August 7, 1964 STRESS CORROSION OF ALUMINUM IN-P&VE-M-64-2 
ALLOY 2219 PLATE AND FORGING 
by T .  S .  Humphries 
U n c l a s s i f i e d ,  1 5  pages,  2 t a b l e s ,  5 f i g u r e s  
f o r g i n g  material  were i n c l u d e d ,  and v a r i o u s  a g i n g  t r e a t m e n t s  were a p p l i e d .  
It was found t h a t  a l l  aged c o n d i t i o n s  of p l a t e ,  f o r g i n g ,  and welded com- 
b i n a t i o n s  t e s t e d  were r e s i s t a n t  t o  stress c o r r o s i o n .  
September 1, 1964 SHORT-TIME ELEVATED-TEMPERATURE IN-P&VE-M-64-4 
MECHANICAL PROPERTIES OF 
ALUMINUM ALLOY 
2219-T87 AND 2219-T6 
by J. W. Montan0 
U n c l a s s i f i e d ,  24 pages ,  5 t a b l e s ,  1 2  f i g u r e s  
The mechanical p r o p e r t i e s  of 2219-T87 and 2219-T6 aluminum were 
de termined  a f t e r  soak times from 0 t o  300 seconds a t  t empera tures  from 
300°F (149°C) t o  600°F (316°C). Specimens were t e s t e d  a l s o  a t  ambient  
tempera tures  a f t e r  a soaking  per iod  o f  300 seconds a t  t empera tures  o f  
200°F (93OC)  t o  700°F (371°C). I n  g e n e r a l ,  t h e  t e n s i l e  s t r e n g t h  o f  t h e  
2219 aluminum a l l o y  decreased  with i n c r e a s i n g  tempera ture .  The t e n s i l e  
p r o p e r t i e s  were n o t  s i g n i f i c a n t l y  i n f l u e n c e d  by v a r i a t i o n s  i n  t h e  soak  
t i m e s  used through 500°F (260°C). A t  600°F (316OC), i n c r e a s i n g  t h e  soak  
t i m e  s l i g h t l y  a f f e c t e d  t h e  s t r e n g t h .  For r e l a t i v e l y  s h o r t  t i m e  e x p o s u r e s ,  
t h i s  material can b e  recommended f o r  load-bear ing  a p p l i c a t i o n s  t o  400°F 
(204"C), a t  which tempera ture  70% of t h e  ambient tempera ture  s t r e n g t h  i s  
s t i l l  r e t a i n e d .  
September 10,  1964 LIQUID PROPELLANT BLAST HAZARDS IN-P&VE-M-64-5 
by John B .  Gayle 
U n c l a s s i f i e d ,  13 pages 
The development o f  l a r g e  launch v e h i c l e s ,  p a r t i c u l a r l y  t h o s e  
employing new high  energy p r o p e l l a n t  combinat ions , h a s  r e s u l t e d  i n  
major problems i n  t h e  s i t i n g  o f  t e s t  s t a n d s  and launch  pads.  A number 
o f  i n v e s t i g a t i o n s  a r e  b e i n g  c a r r i e d  o u t  under  t h e  d i r e c t i o n  of  NASA/MSFC 
t o  p r o v i d e  comprehensive i n f o r m a t i o n  r e g a r d i n g  t h e  b l a s t  h a z a r d s  of  
l i q u i d  p r o p e l l a n t s  because  of t h e  h i g h  c o s t  o f  ground f a c i l i t i e s  and t h e  
l i m i t e d  a v a i l a b i l i t y  of  real e s t a t e .  
e x p l o s i v e  c h a r a c t e r i s t i c s  o f  t h e  p r o p e l l a n t s  themselves ,  s t u d i e s  of  t h e  
mixing o f  c r y o g e n i c  l i q u i d s ,  s t u d i e s  o f  t h e  e x p l o s i v e  y i e l d  from l i q u i d  
p r o p e l l a n t s  , and a d e t e r m i n a t i o n  of t h e  p r o b a b i l i t y  of  c a t a s t r o p h i c  
i n c i d e n t s  f o r  f l i g h t  weight  v e h i c l e s .  T h i s  paper  d e s c r i b e s  t h e s e  
i n v e s t i g a t i o n s  and summarizes t h e  more impor tan t  r e s u l t s  o b t a i n e d  t o  
d a t e .  
These i n c l u d e  s t u d i e s  o f  t h e  
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November 2,  1964 INVESTIGATION OF A STANNATE 
COWERS I O N  COATING FOR 
MAGNESIUM ALLOYS 
IN-P&VE-M-64-6 
by J i m  Lowery 
U n c l a s s i f i e d ,  1 3  pages ,  4 f i g u r e s  
A s t a n n a t e  conve r s ion  c o a t i n g  developed f o r  t h e  c o r r o s i o n  p r o t e c t i o n  
of magnesium a l l o y s  was e v a l u a t e d  by u s i n g  a c c e l e r a t e d  c o r r o s i o n  t e s t s .  
The c o a t i n g  was a p p l i e d  by  immersion i n  a water s o l u t i o n  o f  sodium 
hydroxide ,  po tass ium s t a n n a t e ,  sodium acetate ,  and t e t r a sod ium pyrophos- 
p h a t e .  Although t h e  c o a t i n g  provided  a moderate  amount of  p r o t e c t i o n  
from a s a l t  s p r a y  environment ,  i t  g e n e r a l l y  showed less  c o r r o s i o n  r e s i s t -  
ance t h a n  MIL-M-45202 (Dow 17) anodic  c o a t i n g ,  which was used as a com- 
p a r i s o n .  
November 20, 1964 EVALUATION O F  THE BENDIX 
PORTABLE HYDROGEN VAPOR 
DETECTOR SET 
IN-P&VE-M-64-7 
by Cor t e s  L.  P e r r y  
U n c l a s s i f i e d ,  15  pages,  5 f i g u r e s  
An ins t rumen t  developed by t h e  Bendix Corpora t ion  f o r  mon i to r ing  
hydrogen con ten t  i n  a i r  was e v a l u a t e d  f o r  accu racy ,  s t a b i l i t y ,  and 
o t h e r  u s e  f a c t o r s .  I n  a d d i t i o n  t o  numerous e l e c t r o n i c  d i f f i c u l t i e s ,  
t h e  ins t rument  f a i l e d  t o  p rov ide  r e l i a b l e  r e s u l t s .  Cons ide rab le  d r i f t  
occu r red  on cont inuous  o p e r a t i o n  i n  a 2 . 5 %  hydrogen environment ,  and 
low read ings  were ob ta ined  i n  a i r  contaminated  wi th  o t h e r  g a s e s .  E r r a t -  
i c  o p e r a t i o n  of  t h e  pa l l ad ium s e n s i n g  e lement  was a major problem. 
Thus, i t  i s  recommended t h a t  t h e  c u r r e n t  Bendix Corpora t ion  vapor  d e t e c t o r  
should  not be used t o  moni tor  hydrogen c o n t e n t .  
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NASA TM X-53191 APPROVAL January 30, 1965 
1964 PUBLICATIONS 
by Materials D i v i s i o n  
The in fo rma t ion  i n  t h i s  r e p o r t  h a s  been reviewed f o r  s e c u r i t y  
c l a s s i f i c a t i o n .  Review of  any informat ion  conce rn ing  Department of 
Defense o r  Atomic Energy Commission programs h a s  been made by t h e  
MSFC S e c u r i t y  C l a s s i f i c a t i o n  O f f i c e r .  This  r e p o r t ,  i n  i t s  e n t i r e t y ,  
has  been determined t o  be u n c l a s s i f i e d .  
T h i s  document has  a l s o  been reviewed and approved f o r  t e c h n i c a l  
accu racy .  -a4 &Y 
W. R. Lucas 
Chief , Materials Div i s ion  
. B. C l i n e  
Act ing  D i r e c t o r ,  P ropu l s ion  & Vehicle  Engineer ing  Labora tory  
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